Behavioral effects of benzodiazepine ligands in non-dependent, diazepam-dependent and diazepam-withdrawn baboons.
Acute i.m. injections of benzodiazepine receptor ligands were administered to baboons before 1-h observational sessions. The agonist midazolam produced sedative effects, the antagonist flumazenil produced no behavioral effects, the inverse agonist FG7142 produced tremor and the inverse agonist 3-carboethoxy-beta-carboline hydrochloride (beta CCE) produced tremor, vomiting, jerks and seizures. Co-administration of these drugs (midazolam + beta CCE, midazolam + flumazenil or flumazenil + beta CCE) produced a mutual antagonism of these effects. Compared to the non-dependent condition, in the diazepam-dependent condition (baboons maintained on 20 mg/kg per day diazepam) and withdrawn condition (dependent baboons tested during withdrawal), midazolam produced decreased sedative effects, flumazenil produced increased effects (i.e., tremor, vomiting and jerks), and beta CCE produced increased frequency of seizures. Taken together, these data suggest that (1) benzodiazepine receptor ligands lie on a continuum of behavioral activity, and (2) chronic diazepam administration alters the behavioral effects of these benzodiazepine ligands, producing a shift in the direction of the inverse agonist.